RIAS Inc. 


Regulatory Impacts / Alternatives / Strategies 


Economic Impacts of the 
Lake Superior Lithium Processing Facility 


THIS REPORT CONTAINS CONFIDENTIAL BUSINESS INFORMATION 
FOR INTERNAL USE ONLY 


Prepared for: 


x 
AVALON 


ADVANCED MATERIALS 


October 2024 


RIAS Inc. is a boutique economics consulting firm based in Ottawa, Ontario, providing 
economic research, analysis and strategic advice to both industry and government clients. 

RIAS Inc. specializes in helping our private sector clients demonstrate the value and benefits of 
their activities, and we have conducted numerous socio-economic impact assessments for a 
broad range of industry sectors and companies in Canada and the United States, including: 
Mowi Canada West, BC Salmon Farmers Association, Atlantic Canada Fish Farmers 
Association, Canadian Aquaculture Industry Alliance, Window Covering Manufacturers of 
America, [AMGold Corporation, Fertilizer Canada, CropLife Canada, Association of Canadian 
Advertisers, McDonald’s Canada, Terrapure Environmental, Shaftesbury Films Incorporated 
and Comcast NBCUniversal. 


Economic Impacts of the LSL Facility FOR INTERNAL USE ONLY 


Contents 
PROC ULL VE ss UTIINFAT Yo so005.c osucakases cesstegusces ehenasadhenechascsuacesssacuceannt cane aieaaianusacsaneauaeaavaesacanee sche teaned: 1 
Local Beonomme lmpacSiwitindag Latietn taconite au eae a eee ee aa 2 
Economic Impacts within Northwestern Ontario .0...... ec eeeeeeceeeseeesseceseceseeeeseecaecseesseeseneesaeenes 2 
Eeonomic:impacts within OntariG i... 2.cecengsiess 2 tees iets ee eeaceuh trade ee ec 2 
National COnGIMIC lin paets <: x.2o.,2.5;coscasccetuasvaedten sos dads danraensstusaeemtaaadeues vane ube sanectiooesteoansvag@ergaeaiees 3 
BACK TOU ai cdisc ssc etshe cesses aecag Micaela maiden nae etic te ete tans en te derbeaeue aa setrad 1 
Proposed lithium -Processtig Paci ity 6. sec scekccs ose dsseganevess sacs nse deucevk cos sespeeseavev iets es catdogoasncoeee 4 
W orld -lgadine Techn ola 8 yaa veticaty exces sent iated cud sieialue acacia wa ae Gees vate: 4 
Filling a Critical Gap in the Lithium Supply Chain... eee ceesseceeneeceeeeceeeeeceeeeecseeeecseeeeeneees 5 
Methodology as. caiaivacecssasessstessnaccetayeaceatevensaceesnuscawakede cavewssckeiive seesahayunateuvaaecudusnoveaaasagsatea eoasaavabegeaonns 5 
Addressing: Uncertainty in the BSttm ates ieic.oi.ict hes fers gesecaydgeandeavaysvnanaeecsgesenesnseayyoes Saoteceaueesoal easy 5 
Input-Output. Analysis. (5220.3. cesccscives iecgastianseacodduvasensadsguondiaisietsancvessecaes sdsvadadecs daca entsad esas sd ataaavenaeens 6 
Customized I-O Multipliers for Lithium Processing ........... ese eeseceseceseeereecsseesseeeseeesneessaeenseenees 8 
Atal ytical Results 5 dieccisvuiccsiscers ottaaectedeusteeicenes ve sdecekesvaae eausads Ota sheua ie cusdlen de vaste wcadeas beaten evade eats 9 
IRE PArAMIGlGrs 4 ocsocessasvesavtacnssenchasnsavedsuniwsedeaesnst gua biae tava sane vaste udaetads gues a hpoua seated gdeeuatgeaNaYE 9 
Construction Phase Inipacts.xci.iscc.5ssecssascadsesdsdasthwassaasessdesaiarapsadivessteats sessed sdeesdeavsapsauee ceed aneanaseanees 9 
OMS OIE CET AU ONS 5526.5 seers rasa ety gaa ease See Peliae aa de Fata s age aac uae ssa Sage 11 
A Gtar Boone mimie: Trip aes coi Scacchi ay occas ee asle esse agen ae va ah asees aac gees suse v ge ees 12 
Other Potentral Bconomic Benetits ic. Ante hah een een ede eee eeeeeageed 12 
RELCCON CES sae. cpn leas alae aint mo ccanes tuee tans a. tae, cen eee n sae. 0 Sasa d cod acealtatineaned oe call dead Susadett vee 14 
Appendix lz Detailed: Economic Impact ‘Tables cv2careiete oats ieee daeeet 15 
List of Tables 
Table 1: Number of Workers Required for Lithium Production in Northern Ontario.................... 8 
Table 2: Parameters and Assumptions 22.3. ageeiet ies nites Gat ene oe Shai enusstonss 9 
Table 3: Economic Impacts of LSL Facility Construction... ee eeeeeeseceseceseeesseecsaecsneeeseeeenees 10 
Table 4: LSL Facility Operations - Total Direct, Indirect and Induced Economic Impacts......... 11 
Table 5: Total LSI Project. Beononic: limpacts ce 20.02, ofa: coscas 2 eee doesn ecenli a Abas seodeeeicas 12 
Table 6: LSL Facility Construction - Detailed Economic Impacts.......... cece ceeeeeeseeeseceseeeeeeeenees 15 
Table 7: LSL Facility Ongoing Operations - Detailed Economic Impacts.......... eee eeseeeeeeeeeeeeee 16 
Table 8: Total LSL Project - Detailed Economic Impacts (2027-2058) .........cceeesceeeeeeeeeeeeeeeteeeees 17 


Economic Impacts of the LSL Facility FOR INTERNAL USE ONLY 


Economic Impacts of the LSL Facility FOR INTERNAL USE ONLY 


Executive Summary 


Avalon Advanced Materials plans to establish Ontario’s first lithium processing facility on a 
fully serviced 120-acre site in Thunder Bay, Ontario, located on 260 acres of water. The site for 
the proposed Lake Superior Lithium Processing Facility (LSL facility) has all major 
transportation infrastructure, including a ready-to-use deep-water port, the TransCanada 
Highway, the CN railway line, and a rail spur directly into the site, as well as proximity to 
municipal services for water, sewage, hydro, and natural gas. 


The proposed LSL facility will deploy world-leading lithium processing technology that utilizes 
a direct alkaline pressure leach process, rather than conventional methods that use sulphuric acid 
roasting and caustic conversion processes, creating sulphur dioxide, acid mine drainage, and 
particulate matter. The technology represents a significant improvement in environmental and 
sustainability standards for lithium processing. 


The facility will be able to process spodumene material from Ontario mines will be targeting 
battery grade lithium hydroxide as the product. 


The location of the site and the advanced capabilities of the LSL facility to process lithium 
deposits of from mines across Northwestern Ontario and supply battery-grade lithium hydroxide 
(LiOH) to EV battery manufacturing plants in Southern Ontario will fill a critical gap in 
Ontario’s lithium supply chain, as currently there is no production of lithium hydroxide in north 
America to service the EV industry and would have to be imported for the production of batteries 
in Canada. The proposed LSL facility will enable Ontario to capture the full economic benefits 
from an uninterrupted, integrated lithium supply chain, from mines in Northern Ontario to EV 
battery manufacturing in Southern Ontario. 


The proposed Lake Superior Lithium Processing Facility (LSL facility) will also generate 
significant economic benefits for Thunder Bay, the region of Northwestern Ontario, the province 
of Ontario, and the national economy. The economic benefits take place over the lifecycle of the 
LSL project in two principal phases: a 3-year construction phase (2027-2029) and an operations 
phase beginning in 2028 for a 30-year period (2029-2058). The first phase includes significant 
construction employment while the operations phase will create high value direct fulltime 
employment, add indirect jobs within supplier industries, and induce an increase in consumer 
spending. 


Quantitative estimates of the total economic impact from the construction and ongoing 
operations of the LSL facility are summarized below. It should be noted that financial estimates 
used as the basis for this economic impact assessment are expected to be further refined as the 
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LSL project proceeds, but they represent the best available information upon which to build the 


economic impact analysis at this time. Economic impacts are therefore expressed as estimated 


ranges given uncertainty in the factors such as manufacturing experience/certification, quality, 


pricing, delivery time and best value supplier, all of which can influence where equipment, 


supplies and services come from and at what cost, at both the construction and operations stages 
of the LSL project. 


Local Economic Impacts 


Construction and preparation of the LSL facility is expected to generate $698 to $718 
million in GDP for the economy within Thunder Bay, $125 to $137 million in labour 
income, and a total of 945 to 1,133 person-years of employment over the 3-year 
construction period (2027-2029) 

Once the facility is operational, it will generate a total of $21.3 to $21.4 billion in GDP 
for the city of Thunder Bay over its 30-year lifespan (2029-2058), $851 to $915 million 
in labour income, and 9,866 to 10,911 person-years of employment. 

Total economic gains for the city of Thunder Bay over the life of the LSL project (2027- 
2058) are expected to amount to over $22 billion in GDP, $975 to over $1 billion in 
income for local workers, and between 10,811 and 12,044 person-years of employment. 


Economic Impacts within Northwestern Ontario 


Construction of the LSL facility will generate $721 to $765 million in GDP for the 
regional economy of Northwestern Ontario, $139 to $165 million in labour income, and a 
total of 1,153 to 1,553 person-years of employment over the 3-year construction period 
(2027-2029). These regional economic impacts include the economic impacts for the 
City of Thunder Bay. 

Ongoing operations of the LSL facility are expected to generate a total of approximately 
$25.4 billion in GDP within Northwestern Ontario, $2.9 billion in labour income, and 
42,724 to 43,426 person-years of employment over 30 years. 

Total economic gains for the region of Northwestern Ontario over the life of the project 
are estimated to amount to $26 billion in GDP, $3 billion in labour income and a total of 
43,877 to 44,979 person-years of employment across the region. 


Economic Impacts within Ontario 


For Ontario, construction of the LSL facility will create $733 to $836 million in GDP, 
$152 to $212 million in labour income, and 1,312 to 2,232 person years of employment 
over 3 years. 

Over 30 years of operations, the LSL facility will generate $26.2 to $26.5 billion in GDP 
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within Ontario, over $3.4 billion in labour income, and between 49,767 and 52,176 
person years of employment for or Ontario workers 

e Total economic benefits within Ontario are estimated to amount between $27 and $27.4 
billion in GDP, $3.6 to $3.7 billion in income for Ontario workers, and a total of 51,078 
to 54,408 person-years of employment over the life of the LSL project. 


National Economic Impacts 

e At the national level, construction of the LSL facility will create between $754 and $878 
million in GDP, $164 to $234 million in labour income and 1,490 to 2,589 person years 
of employment over the 2027—2029 period. 

e Facility operations will deliver approximately $31 billion in GDP, $5.4 to $5.6 billion in 
income and between 77,412 and 79,874 person-years of employment. 

e Overall, construction and operations of the LSL facility will generate $31.6 to $32 billion 
in GDP, about $5.6 to $5.8 billion in income and 78,903 to 82,464 person-years of 
employment for Canadian workers. 


A detailed study prepared recently by the Northern Policy Institute (NPI) for the Thunder Bay 
Community Economic Development Commission examines the potential labour requirements for 
a lithium- processing project in Thunder Bay, by specific role and position for facility 
maintenance and processing corresponding to National Occupational Classification (NOC) 
codes. The study also compares the labour requirements with the available labour force within 
the Northwestern Ontario region. 


The NPI study is based on labour requirements estimated by Sayona (2019) for the Authier 
Lithium Project in Northwestern Quebec producing 110,000 MT of spodumene concentrate per 
year. Employment at the facility was estimated to be 61 workers per year (57 non-administrative 
and 4 administrative). As noted in the NPI study, production of spodumene concentrate is less 
labour intensive than production of lithium hydroxide. Estimates for the 30,000-tonne capacity 
LSL facility producing lithium hydroxide are 128 workers (100 non-administrative and 28 
general & administrative). 


Overall, based on their examination of 10 unique professions employed in lithium-processing 
facilities, NPI determined that at present, labour exists in Northwestern Ontario for all 10 of 
those professions. However, by 2026, the NPI that labour shortages could occur in two 
professions: (1) “Construction millwrights and industrial mechanics,” and (2) “General building 
maintenance workers and building superintendents.” 
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Background 


Lithium is a highly reactive metal used to make energy-dense rechargeable batteries for 
electronics, electric vehicles, and grid storage. Lithium is also used in glass products such as 
glass-ceramic stovetops, glass containers, specialty glass, and fibreglass to increase the 
durability, corrosion resistance, and thermal resistance for use at extreme temperatures. 


Lithium is a critical mineral for the energy transition, and net-zero emissions targets will require 
greater reliance on both new and recycled sources of lithium for batteries. By far the largest 
driver of current demand for lithium is EV battery production. 


Proposed Lithium Processing Facility 


Avalon Advanced Materials plans to establish Ontario’s first lithium processing facility in 
Thunder Bay, Ontario, a key hub of the Northwestern Ontario economic region. Avalon has 
secured a valuable, high-quality site for its LSL facility on the port lands at 965 Strathcona Ave., 
Thunder Bay, which includes approximately 120 acres of land and 260 acres of water (380 
combined). The site has all major transportation infrastructure, including ready-to-use access to a 
deep-water port, the TransCanada Highway, the CN railway line, and a rail spur directly into the 
site, as well as proximity to municipal services for water, sewage, hydro, and natural gas. 


World-Leading Technology 


In addition to its location advantages, the proposed LSL facility will deploy world-leading 
lithium processing technology that utilizes a direct alkaline pressure leach process, rather than 
conventional methods that use sulphuric acid roasting and caustic conversion processes, creating 
sulphur dioxide, acid mine drainage, and particulate matter. The alkaline pressure leach process 
will be acid and sulphate-free, without undesired crystallized salts or by-products. It also 
produces Analcime, an inert and neutral solid aluminium silicate, and calcium carbonate - both 
of which have uses in industrial building applications and industries. The technology represents a 
significant improvement in environmental and sustainability standards for lithium processing. 


Another competitive advantage for the LSL facility will be the ability to process a greater 
diversity of intake materials from Ontario mines (Spodumene, Petalite, Lepidolite, Zinnwaldite). 
The LSL facility will also be a multi-circuit design able to adapt each circuit for specific intake 
of source/raw materials, thus providing the ability to process from multiple sources concurrently. 
The design of the process for the lithium conversion facility also allows for the feedstock to be 
mine grade lithium carbonate that can be converted to either battery grade lithium carbonate or 
battery grade lithium hydroxide. 
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Filling a Critical Gap in the Lithium Supply Chain 


The location of the site and the advanced capabilities of the LSL facility to process lithium 
deposits of from mines in northern Ontario and supply battery-grade lithium hydroxide (LiOH) 
and lithium carbonate to EV battery manufacturing plants in Southern Ontario will fill a critical 
gap in Ontario’s lithium supply chain, as currently all lithium is shipped to China for processing 
into LiOH and lithium carbonate. The proposed LSL facility will enable Ontario to capture the 
full economic benefits from an uninterrupted, integrated lithium supply chain, from mines in 
Northern Ontario to EV battery manufacturing in Southern Ontario. 


This report presents an assessment of the potential economic benefits over the lifecycle of the 
LSL project, which will involve two principal phases: a 3-year construction phase (2027-2029) 
with the operations phase beginning in 2028 for a 30-year period (2029-2058). Phase one 
includes significant construction employment while phase two will include the creation of high 
value direct fulltime employment, add indirect jobs within supplier industries, and induce an 
increase in consumer spending. 


Methodology 


To quantify the potential economic benefits of the LSL facility, RIAS Inc. examined economic 
impacts of the construction and operations phases of the LSL project based on the following 
sources of information: 
e Statistics Canada input-output multipliers by sector at the provincial and national level 
e Financial estimates of capital expenditures, revenues and expenses for the construction 
and ongoing operations of the LSL facility provided by Avalon. 


These sources were used to derive quantitative estimates of the impacts of the LSL facility on 
output, GDP, incomes and employment within the local Thunder Bay economy, within the 
regional Northwestern Ontario economy, within the Ontario economy, and across the national 
economy. 


Addressing Uncertainty in the Estimates 


The financial estimates used as the basis for this economic impact assessment are expected to be 
further refined as the project proceeds, but they represent the best available information upon 
which to build the economic impact analysis at this time. 


We have therefore presented economic impacts as estimated ranges given uncertainty in the 
factors such as manufacturing experience/certification, quality, pricing, delivery time and best 
value supplier, all of which can influence where equipment, supplies and services come from and 
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at what cost, at both the construction and operations stages of the LSL project. 


Input-Output Analysis 


The economic impacts of a change in output, prices or costs for a sector are dependent on the 
complexity of the economic system where such activities occur. An exogenous change, such as 
the construction and operation of a new lithium processing facility in Thunder Bay, triggers an 
interrelated set of changes throughout the local, regional, provincial and national economies that 
require some formal method of modeling to determine the magnitude of these changes. One of 
the methods used is an input-output (I-O) model-based analysis, which assesses the economic 
effects of an exogenous change in final demand for the output of a given industry. I-O models 
provide a measure of the interdependence between an industry and the rest of the economy by 
measuring: 

e Direct impacts: Direct impacts measure the initial requirements for an extra dollar's 
worth of output of a given industry. The direct effect on the output of an industry is a one 
dollar change in output to meet the change of one dollar in final demand. Associated with 
this change, there will also be direct effects on GDP, jobs, and imports. For our analysis, 
the construction and ongoing operations of the LSL facility will increase economic 
output, and this direct impact becomes the starting point for a series of indirect and 
induced impacts within the local, provincial and national economies, which are often 
called secondary economic impacts. 

e Indirect impacts: Indirect effects measure the changes due to inter-industry purchases as 
they respond to changes in output of the directly affected industries. This includes all the 
chain reaction of output up the production stream since each of the products purchased 
will require, in turn, the production of various inputs. In our analysis, these impacts are 
generated through the increase in purchases of various goods and services (non-human 
resources) by the LSL facility from suppliers across various industries. The increased 
purchases of these goods and services raises demand for the goods produced by other 
industries. In economic impact literature, these interdependencies are called ‘backward 
linkages’ of a sector. 

e¢ Induced impacts: Induced effects measure the changes in the production of goods and 
services in response to consumer expenditures induced by households’ incomes (i.e., 
wages) generated by the production of the direct and indirect requirements. In our 
analysis, increased output from the construction and operation of the LSL facility will 
result in increased demand for inputs to production, leading to increased incomes for 
workers and higher consumer spending, which in turn affects output, GDP, incomes and 
jobs within the economy. 
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The most commonly used metrics for I-O analysis are output, GDP, labour income and 
employment: 
¢ Output is the total gross value of goods and services produced by a given organization, 
industry or project, measured by the price paid to the producer. This is the broadest 
measure of economic activity. 
¢ Gross Domestic Product (“GDP”), or value added, refers to the additional value of a good 
or service over the cost of inputs used to produce it from the previous stage of production. 
Thus, GDP is equivalent to the unduplicated value of goods and services produced. 
e Labour income includes wages and salaries paid to employees and employers’ social 
contributions (i.e. pension and health insurance). 
e Employment is the number of additional jobs created measured in terms of jobs (number 
of people employed). 


A recent study by prepared by the Northern Policy Institute (NPI) for the Thunder Bay 
Community Economic Development Commission examined the potential labour requirements 
for a lithium-processing project in Thunder Bay, by specific role and position for facility 
maintenance and processing corresponding to National Occupational Classification (NOC) 
codes. The NPI study is based on labour requirements estimated by Sayona (2019) for the 
Authier Lithium Project in Northwestern Quebec producing 110,000 MT of spodumene 
concentrate per year. Spodumene concentrate is an intermediate product that can be transformed 
into lithium hydroxide or lithium carbonate which, according to the NPI Institute, generally 
requires one worker for approximately every 1,800 metric tonnes produced annually. NPI notes 
that facilities producing lithium hydroxide or lithium carbonate generally require one worker for 
every 100 metric tonnes to 250 metric tonnes produced annually. 


Sayona (2019) estimated annual employment at the Authier Lithium facility to be 61 workers (57 
non-administrative and 4 administrative). Given the higher level of labour intensity for lithium 
hydroxide, it is estimated that the 30,000-tonne capacity LSL facility would employ 128 workers 
(100 non-administrative and 28 administrative). 


Table 1 below lists the potential facility maintenance and processing jobs for ten NOC codes 
from the NPI study based on a 110,000-tonne capacity spodumene concentrate facility, and 
RIAS Inc’s estimates for the 30,000-tonne capacity LSL facility producing lithium hydroxide. 
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Table 1: Number of Workers Required for Lithium Production in Northern Ontario, by NOC code 


Number of workers 


based on a 110,000 Number of workers 
tonnes/year for the proposed 
spodumene 30,000 tonnes/year 
Role / position NOC concentrate facility* LSL facility** 
General Bulaliie maintenance workers and 73201 1 2 
building superintendents 
Electricians (except industrial and power system) 72200 1 2 
Construction millwrights and industrial 72400 > A 
mechanics 
Steamfitters, pipefitters and sprinkler system 72301 > A 
installers 
Welders and related machine operators 72106 7] 14 
Metallurgical and materials engineers 21322 1 8 
Industrial instrument technicians and mechanics 22312 14 26 
Central control and process operators, mineral 93100 3 16 
and metal processing 
Meenine operators, mineral and metal 94100 3 16 
processing 
Supervisors, mineral and metal processing 92010 5 8 


* NPI (2024) estimates 

** Estimates of the number of non-administrative employees at the proposed LSL facility. 

The study also compared the labour requirements with the available labour force within the 
Northwestern Ontario region. Overall, based on their examination of employment within ten 
NOC codes in lithium-processing facilities, NPI determined that at present, labour exists in 
Northwestern Ontario for all 10 of those professions. However, by 2026, the NPI that labour 
shortages could occur in two professions: (1) “Construction millwrights and industrial 
mechanics,” and (2) “General building maintenance workers and building superintendents.” 


Customized I-O Multipliers for Lithium Processing 


Input-Output multipliers from Statistics Canada for 2019 were used as the basis for our analysis. 
StatsCan multipliers normally lag 3+ years behind the current year. While 2020 multipliers are 
available, we use the pre-COVID era multipliers for 2019. 


For direct impacts during the construction and operations phases we relied on financial estimates 
specific to the LSL facility developed by DRA Americas Inc. (2024). For indirect and induced 
impacts, we applied Statistics Canada’s I-O multipliers for Non-residential building construction 
for the construction phase and Statistics Canada’s I-O multipliers for the Basic chemical 
manufacturing sector for the ongoing operations phase of the LSL facility, adjusted as needed 
based on DRA’s financial modeling. 
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These adjustments resulted in a customized set of multipliers that provide a more accurate 
reflection of the economic impacts of the direct alkaline pressure leach process technology and 
capital intensity of the LSL facility than the multipliers for the basic chemical manufacturing 
sector as a whole. 


Analytical Results 


Key Parameters 


Table 2 summarizes the key parameters and assumptions used in our analysis. 


Table 2: Parameters and Assumptions 


Parameter Assumed Value 

Discount rate 5% 

Exchange rate USD-CAD 1.35 

LSL facility construction 3 years (2027-2029) 
eer emnee eee one oo ee 

LSL facility operational lifespan 30 years (2029-2058) 
Lithium Hydroxide (LiOH) price $35,360/tonne LiOH 
Production capacity 30,000 tonnes LiOH/annum 
Revenue over 30 years $31.8 billion 


Construction Phase Impacts 


The construction phase includes EPC (design engineering, equipment procurement, construction) 
as well as commissioning and ramp up to name plate capacity. The total spend during the 
construction phase over the 3-year period is expected to be $1.213 billion CAD, for an annual 
average of over $400 million. Table 3 below shows the total direct, indirect and induced 
economic impacts of that expenditure for the local, regional, provincial and national economies. 
More details on the direct, indirect and induced impacts for the construction phase of the LSL 
facility can be found in Table 6, Appendix 1. 
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Table 3: Economic Impacts of LSL Facility Construction (2027-2029) 


Average Annual Total pys% 
Local Impacts — City of Thunder Bay 
GDP ($ millions) $231.7 - $232.5 $697.5 - $718.3 $623.9 - $642.5 
Labour Income (S$ millions) $41.1 - $41.6 $124.8 - $137.2 $111.6 - $122.8 
Jobs 308 - 315 945 - 1,133 845 - 1,013 
Regional Impacts — Northwestern Ontario 
GDP (S$ millions) $240.2 - $254.9 $720.5 - $764.7 $644.4 - $683.9 
Labour Income (S$ millions) $46.2 - $55.0 $138.5 - $165.0 $123.9 - $147.5 
Jobs 384 - 518 1,153) - 1,553 1,031 - 1,389 
Provincial Impacts — Ontario 
GDP ($ millions) $244.3. - $278.7 $732.9 - $836.2 $655.5 - $466.3 
Labour Income (S$ millions) $50.7. - $70.6 $152.1 - $211.8 $136.0 - $148.1 
Jobs 437 - 744 1,312 - 2,232 1,173 - 1,821 
National Impacts — Canada 
GDP ($ millions) $251.3 - $292.7 $753.8 - $878.0 $674 - $503.7 
Labour Income (S$ millions) $54.5 - $78.2 $163.5 - $234.7 $146 - $168.7 
Jobs 497 - 863 1,490 - 2,589 1,333 - 2,141 


It is important to note that throughout the presentation of economic impacts, each level of impact 
is a subset of the next level: local impacts are included in the regional impacts, regional impacts 
are included in the provincial impacts, and provincial impacts are included in the national 
impacts. 


For Thunder Bay, the construction of the LSL facility is expected to generate an average of about 
$232 million in GDP annually over the 3 years period, $41.1 to $41.6 million in labour income 
and 308 to 315 jobs each year over the 3-year period from 2027 to 2029. 


For the region of Northwestern Ontario, it is estimated that he LSL facility construction will 
create $240 to $254 million in GDP, $46 to $55 million in labour income and a total of between 
384 and 518 jobs within the region each year over the 3-years. 


At the provincial level, construction will generate a total of $244 to $279 million in GDP 
annually, $51 to $71 million in annual income for Ontario workers, and a total of 2,036 to 3,054 
jobs over the 3-year period. 


Overall national impacts are expected to be: $1.06 to $1.59 billion in economic output, $563 to 
$845 million in GDP, $189 to $283 million in labour income and a total of 437 to 734 jobs each 
year over the 3-year period. 
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Ongoing Operations 


Table 4: LSL Facility Operations - Total Direct, Indirect and Induced Economic Impacts (2029-2058) 


Average Annual Total Present Value>” 

Local Impacts — City of Thunder 

GDP (S$ millions’) $665.6 - $669.6 $21,297.6 - $21,426.9 $10,105.1 - $10,166.8 

Labour Income (S millions) $26.6 - $28.6 $850.6 - $915.1 $408.9 - $439.7 

Jobs 308 - 341 9,866 - 10,911 4,748 - 5,247 

“Regionallmpacts—Northwesten 

GDP (S$ millions) $792.7 - $795.4 $25,365.9 - $25,452.8 $12,048.00 - $12,089.5 

Labour Income (S$ millions) $90.0 - $91.3 $2,879.6 - $2,923.0 $1,377.9 - $1,398.6 

Jobs 1,335 - 1,357 42,724 - 43,426 20,439 - 20,775 
Provincial Impacts — All of Ontario 

GDP (S$ millions) $819.9 - $829.3 $26,238.0 - $26,536.3 $12,464.4 - $12,606.8 

Labour Income (S millions) $106.4 - $108.2 $3,404.8 - $3,463.3 $1,585.6 - $1,656.6 

Jobs 1,555 - 1,630 49,767 - 52,176 23,803 - 24,953 
National Impacts — Canada 

GDP ($ millions) $962.6 - $972.1 $30,801.9 - $31,106.1 $14,659.7 - $14,805.0 

Labour Income (S millions) $169.5 - $174.2 $5,422.9 - $5,574.4 $2,589.3 - $2,661.7 

Jobs 2,419 - 2,496 77,412 - 79,874 37,016 - 38,192 


* 75% and 90%, respectively, of the total provincial economic impacts of the operations phase of the project were assumed to be 
generated be at the local and regional levels. 


Over 30 years of operation, the LSL facility is expected to generate a total of $615 to $632 
million in annual GDP, $80 to $83 million in annual labour income, and 1,166 to 1,223 jobs each 
year within the city of Thunder Bay. 


For the region of Northwestern Ontario, it is estimated that ongoing operations of the LSL 
facility will create a total of $738 to $746 million in GDP, $96 to $100 million in labour income 
and 1,400 to 1,467 jobs each year over the period 2029-2058. 


For Ontario, the LSL facility will generate an estimated $820 to $829 million in annual GDP, 
$106 to $111 million in annual income for Ontario workers, and 1,555 to 1,630 jobs each year 
over the 30-year operations phase. 


Overall national impacts are expected to be: $966 to 962 million in GDP, $170-174 million in 
labour income and 2,416 to 2,493 jobs each year over the 30-year period. 
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Total Economic Impacts 


Table 5: Total LSL Project Economic Impacts (2027-2058) 


Total Present Value>” 

Local Impacts — City of Thunder Bay 

GDP ($ millions) §21,995.1 - $22,145.2 $10,728.9 - $10,809.3 

Labour Income (S$ millions) $975.4 - $1,052.3 $520.5 - $562.4 

Jobs 10,811 - 12,044 5,593 - 6,260 
Regional Impacts — Northwestern 

GDP ($ millions) $26,086.4 - $26,217.5 $12,692.4 - $12,773.4 

Labour Income ($ millions) $3,018.2 - $3,087.9 $1,501.8 - $1,546.1 

Jobs 43,877 - 44,979 21,470 - 22,164 
Provincial Impacts — All of Ontario 

GDP ($ millions) $26,970.9 - $27,372.5 $13,119.9 - $13,354.7 

Labour Income ($ millions) $3,556.8 - $3,675.1 $1,721.6 - $1,846.0 

Jobs 51,078 - 54,408 24,975 - 26,949 
National Impacts — Canada 

GDP ($ millions) $31,555.7. - $31,984.1 $15,333.9 - $15,590.2 

Labour Income ($ millions) $5,586.5 - $5,809.1 $2,735.6 - $2,871.6 

Jobs 78,903 - 82,464 38,349 - 40,508 


Table 5 shows the total economic benefits from the construction phase (from Table 3) and the 
ongoing operations phase (Table 4) for the proposed LSL facility. Over the entire period of the 
LSL project (2027-2058), the following total economic impacts are expected: 

e Within Thunder Bay: $22 to $22.1 billion in GDP, $975 million to $1.05 billion in 
income for workers, and a total of 10,811 to 12,044 person-years of employment. 

e For the region of Northwestern Ontario: a total of more than $26 billion in GDP, $3 
billion in labour income and a total of 43,877 to 44,979 person-years of employment 
across the region. 

e For Ontario: $27 to $27.4 billion in GDP, $3.6 to $3.7 billion in income for Ontario 
workers, and a total of 51,078 to 54,408 person-years of employment. 

e National impacts: $31.6 to $32 billion in GDP, $5.6 to $5.8 billion in labour income and 
78,903 to 82,464 person-years of employment for Canadians. 


Other Potential Economic Benefits 


There are a number of potentially significant additional economic benefits that have not been 
quantified in this Report, including: 
e broader development of northwestern Ontario's lithium assets by producers seeking to 
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utilize the proximity of Avalon's processing capacity; 

e potential to incentivize a regional critical-minerals innovation and R&D hub in 
partnership with local university and college stakeholders; 

e potential to unlock new economic development opportunities for local and regional First 
Nations communities; 

e enhanced environmental and sustainability process innovation and novel Canadian IP; 

e supply chain efficiencies potentially created by connecting lithium assets in the north with 
regional processing capacity, reducing life-cycle carbon footprint compared to producers 
who ship raw materials to processing facilities overseas; 

e potential future expansion of the LSL facility to include an additional 120,000 tonnes of 
nameplate capacity, and development of cell/cathode production and battery recycling 
facilities on the site (complete Rockefeller Industrial Park). 


13 


Economic Impacts of the LSL Facility FOR INTERNAL USE ONLY 


References 


Avalon Advanced Materials. Invest Ontario - Business Case Avalon Advanced Materials Inc. 
April 2024. 


Bellan, Rebecca. “Tesla's new Texas lithium refinery to support 1M electric vehicles by 2025.” 
May 8, 2023. https://ca.finance.yahoo.com/news/teslas-texas-lithium-refinery-support- 
012820216.html 


DRA Americas Inc. Lithium Hydroxide Processing Facility - Preliminary Economic Assessment. 
Draft, September 2024. 


Northern Policy Institute. Labour for Lithium: Analyzing the availability of labour for a lithium 
processing facility in Thunder Bay. June 2024. 


Piedmont Lithium. Definitive Feasibility Study of Tennessee Lithium Project. May 1, 2023. 


https://www.piedmontlithium.com/piedmont-completes-definitive-feasibility-study-of-tennessee- 
lithium-asx-amended/ 


Sayona. Authier Lithium Project - Updated Definitive Feasibility Study. La Motte: Sayona, 
2019. https://www.ree.environnement.gouv.qc.ca/dossiers/32 1 1-16-020/3211-16-020-16.pdf 


Sibanye-Stillwater. Green light for Sibanye-Stillwater's Keliber lithium hydroxide project. 28 


November 2022. https://thevault.exchange/?get_group_doc=245/1669636132-ssw-presentation- 
keliber-approval-event-28Nov2022.pdf 


Statistics Canada. Table 36-10-0595-01. Input-output multipliers, provincial and territorial, detail 
level. https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3610059501 


14 


Economic Impacts of the LSL Facility FOR INTERNAL USE ONLY 


Appendix 1: Detailed Economic Impact Tables 


Table 6: LSL Facility Construction - Detailed Economic Impacts (2027-2029) 


Average Annual Total py5% 
Direct Impacts 
Output ($ millions) $404.4 $1,213.3 $1,085.1 
GDP (S millions) $209.9 $629.7 $563.2 
Labour Income (S$ millions) $30.8 $92.3 $82.6 
Jobs 130 391 350 
Local Impacts — City of Thunder Bay 
GDP (S millions) $231.7 $232.5 $697.5 - $718.3 $623.9 $642.5 
Labour Income (S$ millions) $41.1 $41.6 $124.8 - $137.2 $111.6 $122.8 
Jobs 308 315 945 - 1,133 845 1,013 
Regional Impacts — Northwestern 
Ontario 
GDP (S millions) $240.2 $254.9 $720.5 - $764.7 $644.4 $683.9 
Labour Income (S$ millions) $46.2 $55.0 $138.5 - $165.0 $123.9 $147.5 
Jobs 384 518 1,153 - 1,553 1,031 1,389 
Provincial Impacts — All of Ontario 
Indirect 
GDP (S millions) $23.8 $47.5 $71.3 - $142.6 $63.8 $127.5 
Labour Income (S$ millions) $15.6 $31.1 $46.7 - $93.4 $41.8 $83.6 
Jobs 226 451 677 - 1,353 605 1,210 
Induced 
GDP (S millions) $10.7 $21.3 $32.0 - $64.0 $28.6 $57.2 
Labour Income (S$ millions) $4.3 $8.7 $13.0 - $26.0 $11.6 $23.3 
Jobs 81 162 244 - 487 218 436 
Total 
GDP (S millions) $244.3 $278.7 $732.9 - $836.2 $655.5 $747.9 
Labour Income (S millions) $50.7 $70.6 $152.1 - $211.8 $136.0 $189.4 
Jobs 437 744 1,312 - 2,232 1,173 1,996 
National Impacts — Canada 
Indirect 
GDP (S millions) $28.1 $56.2 $84.3 - $168.6 $75.4 $150.8 
Labour Income (S$ millions) $18.2 $36.4 $54.6 - $109.2 $48.8 $97.7 
Jobs 263 526 789 - 1,578 706 1,412 
Induced 
GDP (S millions) $13.3 $26.6 $39.8 - $79.7 $35.6 $71.2 
Labour Income (S$ millions) $5.5 $11.1 $16.6 - $33.2 $14.9 $29.7 
Jobs 103 207 310 - 620 277 554 
Total 
GDP (S millions) $251.3 $292.7 $753.8 - $878.0 $674 $785.3 
Labour Income (S$ millions) $54.5 $78.2 $163.5 - $234.7 $146 $210.0 
Jobs 497 863 1,490 - 2,589 1,333 2,316 
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Table 7: LSL Facility Ongoing Operations - Detailed Economic Impacts (2029-2058) 


Average Annual Total pys% 
Direct Impacts 
Output ($ millions) $995.4 $31,853.6 $15,212.0 
GDP (§ millions) $642.5 $20,559.8 $9,752.7 
Labour Income (S$ millions) $15.9 $507.6 $245.1 
Jobs 126 4,032 1,962 
Local Impacts — City of Thunder Bay 
GDP ($ millions) $665.6 - $669.6 $21,297.66 - $21,426.9 $10,105.1 - $10,166.8 
Labour Income ($ millions) $26.6 - $28.6 $850.6 - $915.1 $408.9 - $439.7 
Jobs 308 - 341 9,866 - 10,911 4,748 - 5,247 
Regional Impacts — Northwestern 
Ontario 
GDP ($ millions) $792.7 - $795.4  $25,365.9 - $25,452.8 $12,048.0 - $12,089.5 
Labour Income (S$ millions) $90.0 - $91.3 $2,879.6 - $2,923.0 $1,377.9 - $1,398.6 
Jobs 1,335 - 1,357 42,724 - 43,426 20,439 - 20,775 
Provincial Impacts — All of Ontario 
Indirect 
GDP (§ millions) $136.5 - $144.1 $4,369.5 - $4,610.6 $2,086.7. - $2,201.9 
Labour Income ($ millions) $71.1 - $75.0 $2,274.5 - $2,400.1 $1,086.2 - $1,146.2 
Jobs 1,118 - 41,179 35,764 - 37,738 17,080 - 18,022 
Induced 
GDP (§ millions) $40.9 - $42.7 $1,308.7 - $1,365.9 $625.0 - $652.3 
Labour Income ($ millions) $16.6 - $17.4 $532.3 - $555.6 $254.2 - $265.3 
Jobs 312 - 325 9,970 - 10,406 4,761 - 4,969 
Total 
GDP ($ millions) $819.9 - $829.3 $26,238.0 - $26,536.3 $12,464.4 - $12,606.8 
Labour Income ($ millions) $106.4 - $108.2 $3,404.8 - $3,463.3 $1,585.6 - $1,656.6 
Jobs 1,555 - 1,630 49,767 - 52,176 23,803 - 24,953 
National Impacts — Canada 
Indirect 
GDP ($ millions) $253.0 - $260.5 $8,096.4 - $8,337.5 $3,866.5 - $3,981.7 
Labour Income ($ millions) $121.8 - $125.8 $3,899.1 - $4,024.6 $1,862.0 - $1,922.0 
Jobs 1,743 - 1,804 55,768 - 57,742 26,633 - 27,575 
Induced 
GDP ($ millions) $70.7. - $72.7 $2,263.0 - $2,326.1 $1,080.7. - $1,110.9 
Labour Income (S$ millions) $29.0 - $29.8 $928.4 - $954.3 $443.4 - $455.7 
Jobs 547 - 562 17,509 - 17,998 8,362 - 8,595 
Total 
GDP ($ millions) $962.6 - $972.1 $30,801.9 - $31,106.1 $14,659.7 - $14,805.0 
Labour Income (S$ millions) $169.5 - $174.2 $5,422.9 - $5,574.4 $2,589.3 - $2,661.7 
Jobs 2,419 - 2,496 77,412 - 79,874 37,016 - 38,192 
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Table 8: Total LSL Project - Detailed Economic Impacts (2027-2058) 


FOR INTERNAL USE ONLY 


Total pyv5% 
Direct Impacts 
Output ($ millions) $33,067 $16,297 
GDP (S millions) $21,189 $10,316 
Labour Income (S$ millions) $600 $328 
Jobs 4,423 2,311 
Local Impacts — City of Thunder Bay 
GDP (S millions) $21,995.1 - $22,145.2 $10,728.9 - $10,809.3 
Labour Income (S$ millions) $975.4 - $1,052.3 $520.5 - $562.4 
Jobs 10,811 - 12,044 5,593 - 6,260 
Regional Impacts — Northwestern Ontario 
GDP (S millions) $26,086.4 - $26,217.5 $12,692.4 - $12,773.4 
Labour Income (S$ millions) $3,018.2 - $3,087.9 $1,501.8 - $1,546.1 
Jobs 43,877 - 44,979 21,470 - 22,164 
Provincial Impacts — All of Ontario 
Indirect 
GDP ($ millions) $4,512.1 - $4,681.9 $2,214.2 - $2,265.6 
Labour Income ($ millions) $2,368.00 - $2,446.8 $1,169.8 - $1,188.0 
Jobs 37,118 - 38,415 18,290 - 18,627 
Induced 
GDP (S millions) $1,372.6 - $1,397.8 $682.2 - $680.9 
Labour Income (S$ millions) $558.3 - $568.6 $277.5 - $277.0 
Jobs 10,458 - 10,650 5,197 - 5,187 
Total 
GDP (S millions) $26,970.9 - $27,372.5 $13,119.9 - $13,354.7 
Labour Income (S millions) $3,556.8 - $3,675.1 $1,721.6 - $1,846.0 
Jobs 51,078 - 54,408 24,975 - 26,949 
National Impacts — Canada 
Indirect 
GDP (S millions) $8,265.04 - $8,421.83 $4017.35 - $4,057.08 
Labour Income (§ millions) $4,008.27. - $4,079.19 $1,959.71 - $1,970.82 
Jobs 57,347 - 58,531 28,044 - 28,281 
Induced 
GDP ($ millions) $2,342.6 - $2,366.0 $1,151.9 - $1,146.5 
Labour Income ($ millions) $961.6 - $970.9 $473.1 - $470.6 
Jobs 18,129 - 18,308 8,916 - 8,872 
Total 
GDP (S millions) $31,555.7. - $31,984.11 $15,333.9 - $15,590.2 
Labour Income (S$ millions) $5,586.5 - $5,809.1 $2,735.6 - $2,871.6 
Jobs 78,903 - 82,464 38,349 - 40,508 
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